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DETAILED ACTION 
Claim Objections 

Claim 52 is objected to because of the following informalities: "wherein an re- 
positioning" should be "wherein any re-positioning". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitied to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

Claims 1, 4-7, 13, 16-19, 31-33, 35-40 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Meier et al. 

Regarding claim 1, Meier et al discloses a micro-mirror device comprising: a micro- 
mirror (Column 8, lines 16-63, wherein the micro-mirror is "302", Figures 3-4); and a flexure 
spring (Column 8, lines 16-63, wherein the flexure spring is spring ring "328", Figures 3-4) 
supporting the micro-mirror (Column 8, lines 16-63, wherein the spring "328" flexes due to 
contact with mirror "302" at nub "330" and therefore supports mirror "302", as shown in Figures 
3-7); wherein the flexure spring is configured to store potential energy during movement of the 
micro-mirror that is released as kinetic energy to drive movement of the micro-mirror when the 
micro-mirror is re-oriented (Column 8, lines 3 1-49, wherein the spring ring "328" stores 
potential energy when the mirror is deflected and releases the stored energy when the mirror 
"302" is returned to the undeflected state, i.e. re-oriented, Figures 3-4). 
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Regarding claim 4, Meier et al further discloses electrodes for electrostatically driving the 
flexure spring to controUably orient the micro-mirror (Column 8, lines 50-63, wherein the 
electrodes "310" drive the spring "328" to orient micro-mirror "302", Figures 3-4). 

Regarding claim 5, Meier et al further discloses drive circuitry for driving the spring to 
orient the micro-mirror (Column 8, lines 50-63 and Column 16, lines 16-19, wherein the 
electrodes "310" and metallization "312" comprise the drive circuitry that drives the spring 
"328" to orient micro-mirror "302", Figures 3-4). 

Regarding claims 6-7, Meier et al further discloses that the flexure spring is supported on 
a substrate, specifically a silicon substrate (Column 5, lines 20-54, wherein the silicon substrate 
is "104", Figures 3-4). 

Regarding claim 13, Meier et al discloses an array of micro-mirrors comprising (Column 
8, lines 16-63, wherein the DMC comprises an array of micro-mirrors "302", Figure 3): a 
pluraUty of micro-mirrors (Column 8, Unes 16-63, wherein the micro-mirrors are "302", Figure 

3) ; and a flexure spring (Column 8, lines 16-63, wherein the flexure springs are "328", Figures 3- 

4) supporting each micro-mirror (Column 8, lines 16-63, wherein the spring "328" flexes due to 
contact with mirror "302" at nub "330" and therefore supports mirror "302", as shown in Figures 
3-7); wherein each flexure spring is configured to store potential energy during movement of a 
corresponding micro-mirror that is released as kinetic energy to drive movement of the 
corresponding micro-mirror when the corresponding micro-mirror is re-oriented (Column 8, 
lines 3 1-49, wherein the spring ring "328" stores potential energy when the mirror is deflected 
and releases the stored energy when the mirror "302" is returned to the undeflected state, i.e. re- 
oriented, Figures 3-4). 
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Regarding claim 16, Meier et al further discloses a corresponding set of electrodes for 
electrostatically driving the flexure spring to controUably orient the micro-mirror (Column 8, 
lines 50-63, wherein the electrodes "310" drive the spring "328" to orient micro-mirror "302", 
Figures 3-4). 

Regarding claim 17, Meier et al further discloses drive circuitry for driving the springs to 
orient the micro-mirror in response to incoming image data (Column 5, lines 21-36, Column 8, 
lines 50-63, Column 16, lines 16-19, and Column 18, lines 1-15, wherein the electrodes "310" 
and metallization "312" comprise the drive circuitry that drives the spring "328" to orient micro- 
mirror "302" in response to incoming image data. Figures 3-4). 

Regarding claims 18-19, Meier et al further discloses that the flexure springs are 
supported on a substrate, specifically a silicon substrate (Column 5, lines 20-54, wherein the 
silicon substrate is "104", Figures 3-4). 

Regarding claim 31, Meier et al discloses a spatial light modulation device (Column 1, 
lines 36-44, wherein the DMD is a light modulation device. Figures 3-4) comprising: a micro- 
mirror (Column 8, lines 16-63, wherein the micro-mirror is "302", Figures 3-4); and a pUant 
flexure (Column 8, lines 16-63, wherein the flexure spring is "328", Figures 3-4) supporting the 
micro-mirror (Column 8, lines 16-63, wherein the spring "328" flexes due to contact with mirror 
"302" at nub "330" and therefore supports mirror "302", as shown in Figures 3-7); the flexure 
having a bias (Column 8, lines 16-63, wherein the flexure supporting the micro-mirror "302" is 
spring ring "328", wherein the bias is the undeflected state of the mirror "302", Figures 3-4); 
wherein the flexure stores energy due to the bias in response to any re-positioning of the micro- 
mirror array from a default orientation (Column 8, lines 3 1-49, wherein the spring ring "328" 
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flexes and therefore stores energy in response to contact with the mirror "302" at nubs "330", 
Figures 3-7), and wherein the flexure releases the stored energy to drive movement of the micro- 
mirror when a force against the bias is relaxed (Column 8, lines 3 1-49, wherein the spring ring 
"328" stores potential energy when the mirror is deflected and releases the stored energy when 
the mirror "302" is returned to the undeflected state, i.e. re-oriented, Figures 3-4). 

Regarding claim 32, Meier et al further discloses that the flexure holds the micro-mirror 
in said default orientation to the bias when the flexure is not driven (Column 8, lines 16-63, 
wherein the flexure "328" holds the mirror in an undeflected state when not driven, Figures 3-4). 

Regarding claim 33, Meier et al further disclose the pliant flexure comprising: a post 
(Figures 3-4, wherein the posts are "116"); a flexure member supported on the post (Column 8, 
lines 16-63, wherein the flexure comprises spring ring "328", torsion beams "320", and yoke 
"3 14", Figures 3-4); and supports on the flexure for supporting the micro-mirror (Column 12, 
lines 26-48, wherein the supports on the flexure are the torsion beams "320", which connect 
beam yoke "3 14" and spring ring "328", wherein support "326" connects yoke "3 14" to micro- 
mirror "302", Figures 3-4). 

Regarding claim 35, Meier et al further discloses a set of electrodes for electrostatically 
driving the pliant flexure to controllably orient the micro-mirror (Column 8, lines 50-63, wherein 
the electrodes "310" drive the spring "328" to orient micro-mirror "302", Figures 3-4). 

Regarding claim 36, Meier et al further discloses drive circuitry for driving the flexure to 
orient the micro-mirror (Column 8, hnes 50-63 and Column 16, lines 16-19, wherein the 
electrodes "310" and metallization "312" comprise the drive circuitry that drives the spring 
"328" to orient micro-mirror "302", Figures 3-4). 
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Regarding claim 37, Meier et al further discloses that the flexure runs diagonally between 
opposite comers of the micro-mirror (Column 8, lines 16-63, wherein the flexure comprises 
spring ring "328", torsion beams "320", and yoke "314" and the torsion beams "320" and yoke 
"314" run diagonally between the comers of the micro-mirror "302", Figures 3-4). 

Regarding claim 38, Meier et al further discloses the flexure has a non-uniform width 
(Shown in Figures 3-4, wherein the spring ring "328", torsion beams "320", and yoke "3 14" do 
not have a uniform width). 

Regarding claim 39, Meier et al further discloses that the flexure comprises a plurality of 
flexures extending from the post along an underside of the micro-mirror (Shown in Figures 3-4, 
wherein the plurality of flexures are torsion beams "320", which are extensions from the flexure 
spring "328"). 

Regarding claim 40, Meier et al further discloses a device comprising a plurality of 
micro-mirror in an array (Column 8, lines 16-63, wherein the DMD comprises an array of micro- 
mirrors. Figure 3). 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

Claims 47-52 are rejected under 35 U.S.C. 102(e) as being anticipated by Pan. 
Regarding claim 47, Pan discloses a micro-mirror device comprising: a micro-mirror 
(Sections 41-43, wherein the micro-mirror is "102", Figure 2); and a flexure spring (Section 41, 
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wherein the flexure spring is deformable mirror hinge "106", Figure 2) wherein the mirror is 
supported exclusively on arms of the spring, with supports connected between the arms and 
opposite comers of the micro-mirror (Section 41, wherein the deformable mirror hinges, i.e. 
flexure springs "106", have arms, Figure 2 and supports" 105" supporting opposite comers of the 
micro-mirror "102", Figure 2), wherein the flexure spring comprises a plurality of flexures 
disposed substantially parallel to each other (Section 54, wherein the flexures are shown in 
Figure 6) and extending between opposite comers of the micro-mirror, normal to an axis about 
which the micro-mirror tilts (Sections 41-43, wherein the flexures are shown in Figure 6, 
wherein the hinge "106" extends between the comers of mirror "102", Figure 2); wherein the 
flexure spring is configured to store potential energy during movement of the micro-mirror that 
is released as kinetic energy to drive movement of the micro-mirror when the micro-mirror is re- 
oriented (Sections 41-43, wherein the deformable hinge "106" stores potential energy to be 
released as kinetic energy to change the movement of the mirror "102", Figures 2-6). 

Regarding claim 48, Pan further discloses that the supports have a square cross section 
with comers of the supports being matched to opposite comers of the micro-mirror (Sections 41- 
43, wherein the square supports "105" match the corners of the mirror "102", Figures la-b, 2-4). 

Regarding claim 49, Pan further discloses that the plurality of flexures are unconnected 
arms extending from a central position (Figure 6). 

Regarding claim 50, Pan further discloses that the plurality of flexures comprises: a 
flexure having the supports thereon connected to and for supporting the micro-mirror (Figure 6); 
and at least one other flexure which only applies force to the micro-mirror when the micro- 
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mirror tilts about the axis into contact with the at least one other flexure (Sections 41-43 and 54, 
Figures 2-6). 

Regarding claim 51, Pan further discloses that the flexure spring is supported on a 
substrate in a dielectric liquid disposed on the substrate (Section 69, wherein the substrate is 
made by etching dielectric material). 

Regarding claim 52, Pan further discloses that any re-positioning of the micro-mirror 
away from a default position is resisted by a bias of the flexure spring (Sections 41-43). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C, 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2, 9-12, 14, and 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Meier et al, as applied to independent claims 1,13, and 3 1, as shown above in view of Pan. 

Regarding claims 2, 9, and 12, Meier et al further discloses the flexure spring comprising: 
a post (Figures 3-4, wherein the posts are "1 16"); a flexure supported on the post (Column 8, 
lines 16-63, wherein the flexure comprises spring ring "328", torsion beams "320", and yoke 
"3 14", Figures 3-4); and supports on the flexure for supporting the micro-mirror (Column 12, 
lines 26-48, wherein the supports on the flexure are the torsion beams "320", which connect 
beam yoke "314" and spring ring "328", wherein support "326" connects yoke "314" to micro- 
mirror "302", Figures 3-4), but does not specifically disclose that the supports on the flexure are 
attached to and supporting opposite corners of the micro-mirror, that the flexure runs diagonally 
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between opposite comers of the micro-mirror, or that the supports have a square shape, with 
comers of the supports being matched with comers of the micro-mirror. Pan teaches of a micro- 
mirror device comprising a flexure spring, wherein the flexure spring has supports attached to 
and supporting opposite corners of the micro-mirror (Section 41, wherein the deformable mirror 
hinge, i.e. flexure spring "106" has supports "105" attached to and supporting opposite comers 
of the micro-mirror "102", Figure 2), wherein the flexure runs diagonally between opposite 
comers of the micro-mirror (Section 41, Figure 2), and wherein the supports have a square shape, 
with corners of the supports being matched with corners of the micro-mirror (Sections 41- 
43,wherein the square supports "105" match the corners of the mirror "102", Figures la-b, 2-4) 
for the purpose of providing the pre-determined angular rotation of the mirror as desired 
(Sections 41-43). Therefore it would have been obvious to one having ordinary skill in the art at 
the time the invention was made for the flexure spring of Meier et al to further include supports 
on the flexure attached to and supporting opposite corners of the micro-mirror, wherein the 
flexure runs diagonally between opposite corners of the micro-mirror and wherein the supports 
have a square shape, with corners of the supports being matched with corners of the micro-mirror 
since Pan teaches of a micro-mirror device comprising a flexure spring, wherein the flexure 
spring has supports attached to and supporting opposite corners of the micro-mirror and wherein 
the supports have a square shape, with comers of the supports being matched with corners of the 
micro-mirror for the purpose of providing the pre-determined angular rotation of the mirror as 
desired. 

Regarding claim 10, Meier et al and Pan disclose and teach of a micro-mirror device as 
shown above and Meier et al further discloses the flexure has a non-uniform width (Shown in 
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Figures 3-4, wherein the spring ring "328", torsion beams "320", and yoke "3 14" do not have a 
uniform width). 

Regarding claim 1 1, Meier et al and Pan disclose and teach of a micro-mirror device as 
shown above and Meier et al further discloses that the flexure comprises a plurality of flexures 
extending from the post along an underside of the micro-mirror (Shown in Figures 3-4, wherein 
the plurality of flexures are torsion beams "320", which are extensions from the flexure spring 
"328"). 

Regarding claims 14, 21, and 24, Meier et al further discloses the flexure spring 
comprising: a post (Figures 3-4, wherein the posts are "116"); a flexure supported on the post 
(Column 8, lines 16-63, wherein the flexure comprises spring ring "328", torsion beams "320", 
and yoke "3 14", Figures 3-4); and supports on the flexure for supporting the micro-mirror 
(Column 12, lines 26-48, wherein the supports on the flexure are the torsion beams "320", which 
connect beam yoke "3 14" and spring ring "328", wherein support "326" connects yoke "314" to 
micro-mirror "302", Figures 3-4), but does not specifically disclose that the supports on the 
flexure are attached to and supporting opposite comers of the micro-mirror, that the flexure runs 
diagonally between opposite comers of the micro-mirror, or that the supports have a square 
shape, with corners of the supports being matched with comers of the micro-mirror. Pan teaches 
of a micro-mirror device comprising a flexure spring, wherein the flexure spring has supports 
attached to and supporting opposite corners of the micro-mirror (Section 41, wherein the 
deformable mirror hinge, i.e. flexure spring "106" has supports attached to an supporting 
opposite comers of the micro-mirror "103", Figure 2) wherein the flexure runs diagonally 
between opposite comers of the micro-mirror (Section 41, Figure 2) and wherein the supports 
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have a square shape, with comers of the supports being matched with comers of the micro-mirror 
(Sections 4 1-43, wherein the square supports "105" match the comers of the mirror "102", 
Figures la-b, 2-4) for the purpose of providing the pre-determined angular rotation of the mirror 
as desired (Sections 41-43). Therefore it would have been obvious to one having ordinary skill in 
the art at the time the invention was made for the flexure spring of Meier et al to further include 
supports on the flexure attached to and supporting opposite comers of the micro-mirror, wherein 
the flexure runs diagonally between opposite comers of the micro-mirror since Pan teaches of a 
micro-mirror device comprising a flexure spring, wherein the flexure spring has supports 
attached to and supporting opposite comers of the micro-mirror and wherein the supports have a 
square shape, with corners of the supports being matched with corners of the micro-mirror for 
the purpose of providing the pre-determined angular rotation of the mirror as desired. 

Regarding claim 22, Meier et al and Pan disclose and teach of a micro-mirror device as 
shown above and Meier et al further discloses the flexure has a non-uniform width (Shown in 
Figures 3-4, wherein the spring ring "328", torsion beams "320", and yoke "3 14" do not have a 
uniform width). 

Regarding claim 23, Meier et al and Pan disclose and teach of a micro-mirror device as 
shown above and Meier et al further discloses that the flexure comprises flexures extending from 
the post along an underside of the corresponding micro-mirror (Shown in Figures 3-4, wherein 
the plurality of flexures are torsion beams "320", which are extensions fi"om the flexure spring 
"328"). 

Claims 3, 15, and 34 are rejected under 35 U.S.C, 103(a) as being unpatentable over 
Meier et al, as applied to independent claims 1,13, and 31 as shown above, in view of Gulp. 
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Regarding claims 3, 15, and 34, Meier et al discloses a spatial light modulation device 
comprising an array of micro-mirrors as shown above, but does not specifically disclose that the 
means for selectively positioning the micro-mirror, specifically the pliant flexure spring, 
comprise a piezoelectric element configured to orient the corresponding micro-mirror. Gulp 
teaches of a mirror which is oriented by springs driven by piezoelectric elements (Column 2, line 
5-Column 3, line 21, wherein the piezoelectric elements "14, 16, 18, 20, and 22"/"64" drive 
spring means "32"/"56" which orient mirror "28"/"54", Figures 1-3) for the purpose of imparting 
energy and detecting energy and to supply signal as to the force or magnitude or direction of 
impact of the mirror and to thrust the mirror in the selected positions (Column 3, lines 14-21). 
Therefore it would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the micro-mirror device of Meier et al as shown above to further include 
the means for selectively positioning the micro-mirror, specifically the pliant flexure spring, 
comprising a piezoelectric element configured to orient the corresponding micro-mirror since 
Culp teaches of a mirror which is oriented by springs driven by piezoelectric elements for the 
purpose of imparting energy and detecting energy and to supply signal as to the force or 
magnitude or direction of impact of the mirror and to thrust the mirror in the selected positions. 

Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Meier et 
al, as applied to independent claims 1 and 13 as shown above, in view of Shrauger et al. 

Regarding claims 8 and 20, Meier et al discloses an array of micro-mirrors as shown 
above, but does not specifically disclose that the substrate comprises glass. Shrauger et al teaches 
of a device including mirrors oriented by springs located on a substrate comprising glass 
(Column 2, line 61-Column 3, Hne 35) for the purpose of providing a substrate transparent to the 
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optical spectrum to assure maximum optical power (Column 3, lines 7-35), Therefore it would 
have been obvious to one having ordinary skill in the art at the time the invention was made for 
the array of micro-mirrors of Meier et al to further include a substrate made of glass since 
Shrauger et al teaches of a device including mirrors oriented by springs located on a substrate 
comprising glass for the purpose of providing a substrate transparent to the optical spectrum to 
assure maximum optical power. 

Response to Arguments 

Applicant's arguments filed May 23, 2005, regarding independent claims 1,13, and 31 
have been fully considered but they are not persuasive. Specifically, regarding these claims, 
applicant argues that Meier et al does not disclose a flexure spring supporting a micro-mirror. 
The examiner disagrees since the flexure spring of Meier et al supports the mirror by flexing 
upon contact with the mirror (Column 8, lines 16-63, wherein the spring "328" flexes due to 
contact with mirror "302" at nub "330" and therefore supports mirror "302", as shown in Figures 
3-7). Additionally, since the flexure spring of Meier et al controls the rotation of the mirror when 
contacting the mirror (Column 8, lines 16-63), it therefore supports the mirror. Applicant's 
arguments, with respect to the rejection(s)of claim(s) 2 and 9 under Meier et al have been fiilly 
considered and are persuasive. Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground(s) of rejection is made in view of Meier et al in view of Pan. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure, Yasuda et al, Bamea et al, and Guo et al read on with the current invention, but were 
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not used in the above rejections since multiple rejections would be repetitious since they both 
disclose mirrors movable by a flexure springs which store and release energy. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica T. Stultz whose telephone number is (571) 272-2339. 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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